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I CUUgofy • | Citation of Document " wtth Indication, whore appropriate, of the relevant peaaeoea m 
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(EXXON CHEMCAL PATENT INC.) " 
03 August 1988 (03.08.88), 
see claims ; examples 
(cited in the application) . 

EP, Al, 0 277 003 
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see claims; examples. 
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•ET aarfiar documant but pubtiahed on or aftar the International 
filing data 

"U" documant which may throw doufata on priority ctaimfa) or 
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PATENT COOPERATION TI 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
FP-6638PCT 


it/id niDTUPD a/-™*™ SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT /IPEA/416) 


International application No. 

PCT/JP00/02891 


International filing date (day/month/year) 
02 May 2000 (02.05.00) 


Priority date (day/month/year) 

10 May 1999(10.05.99) 



International Patent Classification (IPC) or national classification and IPC 
C08F 4/643, 4/645, 4/646, 10/00 



Applicant 

JAPAN as represented by DIRECTOR GENERAL OF THE AGENCY OF INDUSTRIAL SCIENCE AND 
TECHNOLOGY 

1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
1 — 1 been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priority 


III 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects in the international application 


VIII 


□ 


Certain observations on the international application 



Date of submission of the demand 

10 October 2000 (10.10.00) 


Date of completion of this report 

02 March 2001 (02.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 

Telephone No. ^ 



Form PCT/IPEA/409 (cover sheet) (July 1998) 
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INTERNATIONAL PReWM IN AR Y EXAMINATION REPORT 



ternational application No. 

PCT/JP00/02891 



I. Basis of the report 



□ 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 

| | the claims: 
pages 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



_, filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



_, filed with the letter of 



I | the sequence listing part of the description: 

pages . 

pages 

pages 



, as originally filed 

. , filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in whicH 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



been furnished. 



□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 

5 [~ I ThiS report has been eslaDlished as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims g_13 YES 

Claim s 1-7,14-22 NO 

Inventive step (IS) Claims g.]3 YES 

Claims 1-7,14-22 NO 

Industrial applicability (I A) Claims j_22 YES 

Claims NO 



2. Citations and explanations 

This International Preliminary Examination Report was prepared based on documents 1-6 below. 

Document 1: WO, 91/12285, Al (& JP, 5-503546, A) 
Document 2: WO, 94/21700, Al (& JP, 9-500150, A) 
Document 3: WO, 95/29940, Al (& JP, 10-504048, A) 
Document 4: EP, 427697, A2 (& JP, 3-179005, A) 
Document 5: EP, 426637, A2 (& JP, 3-207703, A) 
Document 6: WO, 91/14713, Al (& JP, 5-505838, A) 

Based on the descriptions in documents 1-5, the inventions set forth in Claims 1, 3-5, 7, 14, 15, and 18- 
22 do not appear to be novel and do not appear to involve an inventive step. 

Documents 1 and 2 describe the preparation of an olefin living polymer at a reaction temperature of -8°C 
to 80°C by combining a hafnium metallocene compound with a compound comprising both a cation and 
anion such as N,N-dimethylanilinium tetrakis (pentafluorophenyl) boronate and the like in Step (i) of the 
reaction (document 1: Claims; page 27, line 29 to page 28, line 7; page 32, lines 1-6 and document 2: 
Claims; page 9, lines 20-33; Example 1). 

This examination finds that if it is a living polymer, by definition the polymer will have a molecular 
weight distribution of approximately 1 to 1.3. 

Document 3 describes the preparation of a cationic olefin polymer at a reaction temperature of -20°C or 
less by combining a hafnium metallocene compound with a compound such as tris(pentafluorophenyl) 
boronate and the like. Moreover, this document suggests that the reaction proceeds in a living manner 
(Claims; page 3, line 33 to page 7, line 35; page 12, line 27 to page 16, line 8; page 21, line 18 to page 
22, line 13; page 35, line 7 to page 38, line 8). 

Documents 4 and 5 describe performing olefin polymerization at a temperature of -80°C to 150°C by 
combining a hafnium metallocene compound and a compound such as triphenylcarbenium tetrakis 
(pentafluorophenyl) boronate (document 4: Claims; page 3, line 33 to page 4, line 5 and document 5: 
Claims; page 5, lines 7 to 21). 

Documents 4 and 5 do not specifically state that polymerization proceeds in a living manner, but judging 
from the fact that a similar catalyst is used and polymerization is conducted at a similar reaction 
temperature, this examination finds that the polymerization described in documents 4 and 5 is living 
polymerization. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of Box V (Citations and explanations): 
Claims 2, 6, 16, and 17 

Based on the description in document 4, the inventions set forth in Claims 2, 6, 16, and 17 do not appear 
to be novel and do not appear to involve an inventive step. 

Furthermore, based on a combination of the descriptions found in one of the documents in (1) a group 
consisting of documents 1-3 and 5 and (2) document 6, the inventions set forth in Claims 2, 6, 16, and 17 
do not appear to involve an inventive step. 

Document 4 describes performing polymerization by combining a catalyst component with an aluminum 
alkyl. 

Document 6 describes increasing the productivity of olefin polymers by the additional use of trialkyl 
aluminum when performing olefin polymerization by combining a metallocene compound and a 
compound comprising both a cation and an anion such as dimethylanilinium tetrakis (pentafluorophenyl) 
boronate and the like (Claims; Abstract)/ i* 

Persons skilled in the art can easily add trialkyl aluminum as described in document 6 to the reactions 
described in documents 1-3 and 5 that use similar catalysts. 



The inventions set forth in Claims 8-13 appear to be novel, appear to involve an inventive step, and 
appear to have industrial applicability. 

Documents 1-6 do not describe or suggest the use of (D) a titanium compound as a catalyst, or state that 
thereby a higher polymerization temperature can be used. 
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INTERNATJBHAL SEARCH REPORT 



rnational application No. 

PCT/JP00/02891 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 , C08F 4/643, C08F 4/645, C08F 4/646, C08F 10/00 



According to International Patent Classification (IPC) or to both national c lassification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 , C08F 4/60-4/70 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Toroku Jitsuyo Shinan Koho 1994-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO, 91/12285, Al (EXXON CHEMICAL PATENTS INC.), 
22 August, 1991 (22.08.91), 

Claims; page 8, line 8 to page 15, line 3; page 17, lines 

5 to 24; page 27, line 29 to page 28, line 7 

6 EP, 513216, Al & JP, 5-503546, A 

WO, 94/21700, Al (EXXON CHEMICAL PATENTS INC.), 

29 September, 1994 (29.09.94), 

Claims; page 9, lines 20 to 33 

& US, 5391629, A & EP, 738290, Al 

& JP, 9-500150, A 

WO, 95/29940, Al (EXXON CHEMICAL PATENTS INC.), 
09 November, 1995 (09.11.95), 

Claims; page 5, line 33 to page 7, line 35; page 12, line 
27 to page 16, line 8; page 21, line 18 to page 22, line 
13; page 35, line 7 to page 38, line 8 
& EP, 757698, Al & US, 6008307, A 

Sc JP, 10-504048, A 

WO, 91/14713, Al (EXXON CHEMICAL PATENTS INC.), 
03 October, 1991 (03.10.91), 



1,3-5,7,14, 
15,18-22 



2,6,16,17 

1,3-5,7,14, 
15,18-22 

2,6,16,17 



1,3-5,7,14, 
15, 18-22 



2, 6, 16, 17 



2,6,16,17 



El 

Further documents are listed in the continuation of Box C. See patent family annex. 



Special categories of cited documents: 
document defining the genera! state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing 
date 

*L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
u O" document referring to an oral disclosure, use, exhibition or other 
means 

P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
06 July, 2000 (06.07.00) 



Date of mailing of the international search report 
18 July, 2000 (18.07.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 
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Claims; abstract 
& US, 5153157, A 
Sc US, 5241025, A 



& EP, 521908, Al 
& JP, 5-505838, A 



X 

Y 
X 

PA 



EP, 426637, A2 (FINA TECHNOLOGY, INC.), 
08 May, 1991 (08.05.91), 
Claims; page 5, lines 7 to 21 
Sc JP, 3-207703, A 



EP, 427697, A2 (FINA TECHNOLOGY, INC .) , 
15 May, 1991 (15.05.91), 

Claims; page 3, line 33 to page 4, line 5 
Sc JP, 3-179005, A 

WO, 99/40133, Al (Japan represented by Agency of 
Industrial Science and Technology) , 
12 August, 1999 (12.08.99), 
Claims 

Sc JP, 11-286508, A & JP, 11-286509, A 
Sc JP, 2000-86727, A 
& JP, 2000-86719 



1,3-5,7,14, 
15,18-22 



2, 6, 16, 17 
1-7, 14-22 

1-22 
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22. 8 . 1991 (22. 08. 91), #fFlt*ro^ffl, 
8I8ff-15I3tT> 17H5?t-24?t\ 27H29f?-28 
H7?T&EP, 513216, Al&JP, 5-50 3 54 6, A 

WO, 94/21700, Al (EXXON CHEMICAL PATENTS INC. ) 

2 9. 9M. 1 9 94 (2 9. 0 9. 9 4) , #Wft*0$Effl, 
912 0- 3 3fr&US, 5 3 9 1 6 2 9 , A&E P, 7 3 8 2 9 
0, Al&JP, 9-5 00 1 50, A 
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2, 6, 16, 17 

1, 3-5, 7, 14. 
15, 18-22 

2, 6, 16, 17 



TEj B^mMHHtfroWffiifcttiltfFTfc-Sji^ fflgsffifSB 

roj nmiz£z>m?F* ®.m. mmm^m&-tzxm 



rxj mzwm<ns>z>xGt.X'$>^T s wxwKoz-x&m 
r&j lu-^^^r* y-xet 



ffl8?SS56£5£T L/C B 



0 6. 0 7. 0 0 



mmw&Em&<n&ma ] 8.07 00 



B*S#fF/r (I SA/J P) 
§SfiE#^§- 100-8915 



4 j 



9 6 4 0 



S!S#^ 03-3581-1 101 3 4 9 3 



«XPCT/ISA/2 10 (12^) (1 9 9 8^7£) 



bebwks-h- pct/j poo/o 2 8 9 1 



x 



Y 
X 

PA 



WO, 95/29940, Al (EXXON CHEMICAL PATENTS INC. ) 

9. 1 1M. 1995 (09. 1 1. 95) , #fFif3fc<Z>^ffl v 
513 3f?-7H3 5fi\ 1 212 7fj— 1 6 H8tT> 21118 
?T-22Kl3fi\ 3 5M7^t-3 8H8tT&EP, 7 5 7 6 9 
8, Al&US, 6 00 8 3 0 7, A&JP, 1 0-5 04 04 
8, A 

WO, 91/14713, Al (EXXON CHEMICAL PATENTS INC. ) 

3. 101. 1991 (0 3. 1 0. 91), #fFff*^ffl, 
Wffi&US, 5 1 5 3 1 5 7, A&EP, 5 2 1 90 8, A 1 &U 
S, 5 24 1 0 2 5, A&JP, 5-50 5 8 3 8, A 

EP, 426637, A2 (FINA TECHNOLOGY, INC. ) 
8. 5M. 1991 (08. 05. 91), #fFlf *^>t5ffl, 5 
H7-21fT&JP, 3-20 7 703, A 
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(57) Abstract 

A process for producing an olefin living polymer having a molecular weight distribution (Mw/Mn) of from 1 to 1.3 which comprises 
polymerizing a C 2 .2o olefin monomer at a low temperature in the presence of a catalyst comprising (A) a hafnium or zirconium compound 
having one or two cyclopentadienyl skeletons and (B) a triphenylboron compound or tetraphenylboron salt compound and optionally 
containing (C) a specific mono-, di-, or trialkylaluminum compound. When the catalyst containing the zirconium compound is one 
prepared further using (D) a titanium compound, a higher polymerization temperature can be used. 
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